Quantitative measurement of the splice variants 120 and 164 of the angiogenic peptide vascular endothelial growth factor in the time flow of fracture healing: a study in the rat.
Formation of new blood vessels is essential for the process of wound and fracture healing. Little is known about the time-dependent expression and the involved splice variants of the vascular endothelial growth factor (VEGF). We therefore quantified and differentiated the angiogenic factor VEGF and its receptors (VEGFR) in a rat fracture model by immunohistochemical, biochemical and molecular biological methods. VEGF could be immunostained in chondrocytes and osteoblasts of the callus, but not in fibrous callus. In the capillaries, VEGFR-1 (flt-1) and VEGFR-2 (flk-1/KDR) were also visualized. Both receptors were also detectable in some chondrocytes and in osteoclasts. Enzyme-linked immunosorbent assay (ELISA) measurements showed high levels of VEGF in fractured tibiae and negligible ones in non-injured bone. Reverse transcriptase-polymerase chain reaction (RT-PCR) revealed expression of the rat splice variants VEGF(120) and VEGF(164) during the course of fracture healing, which corresponds to human VEGF121 and VEGF165 splice variants. VEGF plays the most important role during the early phase of fracture healing, but VEGF concentrations decrease further after day 5.